Abstract. Virtual simulation technology has a broad application prospect in the field of simulation training, which can offset the high risk and cost problems brought by training, and greatly improve the quality and efficiency of training. This paper discusses the development of virtual simulation technology and its application in the field of simulation training, and puts forward some suggestions for the construction of virtual training system.
Introduction
Virtual simulation technology is a kind of computer system generated by computer, which can create and experience the virtual world. It acts on users through visual, auditory, tactile and other functions, so that it produces interactive scene simulation. The study of virtual reality proves that human's understanding ability of sensory information such as images and sounds is far greater than that of abstract symbols such as numbers and words. Virtual reality brings new concepts and methods of human-computer interaction, and computer simulation of human sensory stimuli in the external environment is becoming a reality. Virtual simulation technology integrates computer graphics, image processing, pattern recognition, artificial intelligent technology, sensor technology, voice processing and audio technology, network technology and other sciences. It is the advanced development and breakthrough of modern simulation technology. Users naturally interact with objects in virtual environment with the necessary equipment. In such a simulated environment, one would have an immersed sense. The experience makes human-computer interaction more natural and harmonious.
Simulated training is an important means and method of military training under the condition of informationization. With the rapid development and wide application of computer, network communication, modeling and simulation technology, the advantages of simulation training have become increasingly prominent. In the digital age, with the help of imagination and technology, we will get rid of the confine of reality and design future battlefields in the laboratory. Virtual simulation technology is very suitable for simulation training. Through simulation training, the restriction of training conditions and training environment can be break. Simulation training can decrease the environmental pollution and even break through the forbidden zone of traditional training, and the danger of actual training can be reduced. Therefore, researching the application of virtual simulation technology in the field of simulation training, through the training mode of "replacing hard with soft, replacing real with virtual, combining virtual with real" to solve the bottleneck of military training, can make up for the high-risk and high-cost problems brought by practical training, and greatly improve the quality and efficiency of training.
Development of Virtual Simulation
From the manifestation mode of virtual simulation, the development of visual simulation, multimedia simulation, visual simulation and virtual reality simulation are the main aspects.
Visual Simulation
That is to change the digital information in simulation into an intuitive, graphical and image-based simulation progress that changes with time and space in front of users, so that users can know the relationship between variables, variables and parameters, variables and external environment in the system, and obtain the static and dynamic characteristics of the system directly.
Multimedia Simulation
The development of multimedia technology has enabled computers to have integrated processing capabilities, including graphics, images, sound, sensation and other multimedia information. It has brought opportunities for the further development of computer simulation technology on the basis of visual simulation. The trend of combining multimedia technology with simulation technology has emerged, that is, the multimedia performance of simulation.
Visual Simulation
To understand visual simulation, we should first understand the simulation animation. The simulation animation is the most direct way to represent the behavior of the model. Combining simulation technology with animation technology, animation is used to make the simulation process and simulation results more intuitive and vivid. Generally, animation can be used for simulation in two ways: one is non-real-time animation simulation, that is running the simulation program first, and then outputting the simulation animation; the other is real-time animation, that is simultaneous simulation and animation.
Virtual Reality Simulation
The development of virtual reality technology provides a new method for simulation，which focuses on three-dimensional graphics. It combines multimedia, stereo vision and sensing technology to create a virtual world for people to live in. Therefore, the combination of virtual reality technology and simulation technology can make the simulation effect more real immersion and the way of human-computer interaction more natural, flexible and convenient. As a tool, virtual reality technology, like visualization technology and multimedia technology, provides a new method for simulation performance.
Application of Virtual Simulation Technology in the Field of Simulated Training
As an advanced human-computer communication technology, virtual simulation technology has been widely used in many fields, such as decision-making demonstration, education, equipment development and so on. In the military field, virtual simulation technology has been widely used in weapon equipment development demonstration, weapon system development, weapon system confrontation, combat effectiveness evaluation, weapon system operation training and other fields. In the aspect of simulation training, it has played a huge advantage and mainly applied in the following aspects.
Construction of Virtual Battlefield Environment
The terrain elevation data and cultural characteristics data are used to establish a realistic three-dimensional battlefield environment, including surface fluctuations, cultural characteristics, natural phenomena, weather, equipment entities, combat personnel, etc., to create a virtual battlefield environment close to the real for trainees. It enables the trainees to experience the battlefield environment visually and audibly, and to be familiar with the environmental characteristics of the pre-combat area. The trainees can interact with the objects of the virtual environment through the necessary equipment, thus creating the feeling and experience of immersion in the same real environment. The realization of virtual battlefield environment can be achieved through the corresponding three-dimensional battlefield environment graphics image library, including combat background, battlefield scene, various weapons and e combat personnel. Through background generation and image synthesis, a dangerous and nearly real three-dimensional battlefield environment is created. Make the practitioner really enter the battlefield with vivid image. In this way, the trainee's sense of imminence is enhanced and the training efficiency is greatly improved.
Platform-level Virtual Simulation Training
Through the simulation of real vehicle, real ammunition, real aircraft, real warship and other combat platforms, to train the skills of single soldier or small-scale formation. In virtual simulation, guides can set different battlefield backgrounds and situations. Trainees can make or choose corresponding training subjects by wearing stereo helmet, data suit and data gloves or three-dimensional mouse operation sensor device, experience different training effects, and exercise to improve technical and tactical level, rapid reaction ability and psychological endurance. Compared with the conventional training methods, the training is more targeted, safe, economical and controllable. At present, driving simulation system, firing simulation system, flight simulation system and so on are widely used.
Tactical Virtual Simulation Training
Tactical virtual training system is based on current weapon system, configuration, tactics and principles. It connects multiple training simulators and simulators of geographically dispersed tactical units through network, so that many training units can participate in the same virtual battlefield environment. It can test operational theory and plan, predict the validity of action and plan, evaluate the effectiveness of weapon equipment，and inspire new operational ideas.
Joint Virtual Exercise
We can establish a virtual battlefield in which both participants can coexist, and implement virtual confrontation according to various situations in the virtual environment. In such a virtual combat environment, many units can participate in training, not subject to geographical and environmental constraints. It can not only improve the ability of cooperation among different units, but also test the effect of joint training and greatly improve the efficiency of joint training. Using virtual simulation technology, the battlefield panorama is synthesized according to the information of investigation intelligence. The trained commander can observe the deployment of troops and battlefield situation of both sides through sensor devices, so as to judge the enemy situation and make the right decision. In this way, the commander's joint operational command ability can be enhanced through virtual training.
Logistics Support Training Field
Virtual simulation technology can also be widely used in the field of logistics support, such as equipment maintenance, transport delivery, logistics supply, health services, disaster relief and other professional training. The use of virtual simulation technology can greatly reduce the cost of training, ensure the safety of personnel, and achieve repeated training in a short time.
Key Points to be Grasped in the Construction of Virtual Simulation Training System
The construction of virtual simulation training system is a long-term system engineering. In order to maintain a substantial development, we must constantly innovate in theoretical research, technological exploration, personnel training and organizational management, maintain vigorous vitality, and make a systematic and large-scale development in system construction. Therefore, we should focus on the following aspects of work.
Strengthen research and closely follow up technological development
Virtual simulation technology is a multi-disciplinary and multi-field technology set. While developing the system, we should actively track the development of new technology, always stand at the forefront of technology application, and form a reasonable application steps. The mature technology is popularized as soon as possible. At the same time, we should deepen the academic research of virtual simulation theory, constantly summarize, accumulate and summarize the theories and methods that are instructive to the development and application of virtual simulation training system, establish relatively perfect development standards and protocol requirements, and strive to lay a solid foundation for the development of system scale and standardization.
Focus on popularization and encourage relevant professionals to participate in system development
The construction of virtual simulation training system is a long-term work, and requires the active participation of experts in various professional fields. After a few people have mastered the development technology in the early stage, the large-scale system construction must drive the relevant professionals, and form the construction situation of everyone's participation, unified agreement, classification construction and system integration. Therefore, the popularization and popularization of virtual simulation technology should be carried out extensively. At the same time, according to the integrated design standard, it provides efficient and rapid development tools and integration platform, reduces the repetitive development work, and enables professionals to develop component-level, device-level and system-level simulation modules that meet the integration standard conveniently and quickly, so as to meet the requirements of orderly development, resource sharing and integration.
Extensive cooperation to maximize efficiency
Develop extensive and deep cooperation with military academies, scientific research institutes and equipment manufacturers to maximize benefits. In terms of training and use needs, we should fully absorb the opinions of the army, fully cover the training content of the army, and meet the post requirements. We should strive to establish a long-term cooperation mechanism with equipment development factories, give full play to the advantages of rich experience in teaching and training in Colleges and well-known equipment and information in equipment development factories, and develop a virtual simulation training system which not only meets the daily training of colleges and troops in accordance. At the same time, we should strengthen technical exchanges with other colleges and universities, learn from successful experiences and practices, learn from each other's strengths to complement each other's weaknesses and develop together.
